Introduction
Recent years have seen the rising rates of caesarean section worldwide, especially in China. Of rates of caesarean section in Asian countries, China ranked the highest with a rate of caesarean section of 46.2%, which was much higher than 10%-15% recommended by WHO, according to a WHO survey in Asia in 2010 [1] . Social factors, or caesarean section without medical indications, had contributed to a worldwide increase in the rate of caesarean section [2] . The rapid increase in the rate of caesarean section did not necessarily bring improvement in maternal and perinatal health, and had placed financial burden on both individual and society.
By systematically analyzing the relevant data of pregnant women from 2014 to 2016 in a tertiary teaching hospital, the purpose of this study is to, on the one hand, analyze the hospitalization costs structure of pregnant women and its influencing factors, so as to provide guidance for the control of medical costs, and to, on the other hand, find out the problems within and put forward some possible advices for strengthening the management on medical expenses and services, and for a better use of the limited health resources.
Research Objects and Methods

Data sources
According to the International Classification of Disease-10 codes(ICD-10), the data of all pregnant women from 2014-2016 in the tertiary teaching hospital, whose disease codes were started with "O", which represents diseases related to pregnancy, childbirth and the puerperium, were initially collected. Of the obtained data, pregnancy with abortive outcomes started with "O0" in disease coding, threatened abortion (hemorrhage specified as due to threatened abortion) started with "O20", excessive vomiting in pregnancy started with "O21", and complications predominantly related to the puerperium started with "O85-O92" were excluded. From the processed data, cases of 15631 women with singleton praevia, prolonged pregnancy, etc.) and section with relative indications (including uterine scar, twin pregnancy, etc.). Table  1 and table 2 show that pregnant women with different delivery modes were mainly aged below 30; the proportion of newborns whose weight were 3500g or more than 3500g delivered by caesarean section without indications was higher than that of newborns delivered vaginally or by caesarean section with indications; Among pregnant women with different modes of delivery, the proportion of those admitted from outpatient department was the largest; median length of stay of pregnant women who had caesarean section with or without indications was longer than that of pregnant women who had vaginal delivery. Table 3 shows that different payment methods result in the similar hospitalization costs. Pregnant women aged ≥ 35 and aged 30-35 had a slightly higher hospitalization costs than that of the pregnant women aged <30. In terms of birth weight, Hospitalization costs of the group <3000g and the group ≥ 3500g are slightly higher than that of the group 3000-3500g. Hospitalization costs of pregnant women admitted from outpatient department are higher than that of pregnant women transferred from other hospitals. The hospitalization costs of pregnant women who had caesarean section with or without indications are twice as much as that of pregnant women who had vaginal delivery. See figure 1.
Hospital costs of pregnant women in different groups
Hospitalization costs structure of different modes of delivery
Concerning to the hospitalization costs structure of different modes of delivery, for pregnant women of vaginal delivery, the pregnancies, whose codes, according to ICD-9-CM, represent obstetrical conditions and were started with "72-74" and with "75", were included in the study [3] . 3397 of the total cases were vaginal delivery, 3814 were caesarean section without medical indications and 8420 were caesarean section with medical indications. The data of these pregnant women included information such as demographic characteristics, payment methods for medical services, admission route and hospitalization costs. The hospitalization costs consist of costs in general medical services, diagnosis, treatment and rehabilitation, traditional Chinese medicine, western medicine, blood and related products, consumable items and other things.
Statistical analysis
With data of pregnant women collected from Hospital Information System (HIS), SAS 9.2 was applied to conduct statistical analysis. Rates and ratios were used in descriptive statistics. Wilcoxon Rank Sum (WRS) test and Multiple Linear Regression (MLR) analysis were applied in univariate analysis and in multivariate analysis respectively with α = 0.05(two-sided test). 
Results
Basic information
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Multi-factor analysis of overall hospitalization costs
Multiple Linear Regression (MLR) analysis was conducted with payment methods, age, admission route, different delivery modes, and length of stay as independent variables and hospitalization costs as dependent variables (Value can be seen in table 5. Stepwise method was applied to select the independent variables to use in the MLR with α = 0.05 and variables were excluded as the P-value was 0.1). It is found that payment methods, age, different delivery modes and length of stay were influencing factors of hospitalization costs. According to the size of standard partial regression coefficient and the results of hypothesis testing by comparison between standard partial regression coefficients, compared to self-paying, the hospitalization costs of urban employee basic medical insurance, urban resident basic medical insurance, new rural cooperative medical system and other payment methods were higher; The hospitalization costs of caesarean section with or without indications were both higher than that of vaginal delivery, with F=27.67, P<0.0001 and F=28.96, P<0.0001 respectively. The length of stay is the most influencing factor of hospitalization costs with standard regression coefficient 0.439, F=62.76 and P<0.0001, followed by different delivery modes. See table 5.
Delivery Modes
General
Discussion and Conclusion
As an obstetric surgery that deals with dystocia and highrisk pregnancy, caesarean section contributes significantly to the safety of high-risk pregnant women and fetus. Several factors, including a fear of pain, the concern for maternal and newborn health, anxiety over vaginal delivery [5] , have resulted in a worldwide increase in the rate of caesarean section without medical indications in recent years. Researchers have shown that social factors, instead of medical indications, have now become the major reason for a high rate of caesarean section in China [6] [7] [8] [9] [10] [11] [12] . Caesarean section not only adds to the hospitalization costs of the pregnant women, but also serves as a resource drain on the country as a whole. At the same time, it will affect maternal and perinatal health to a certain degree [13] . According to the study, the rate of vaginal delivery in primipara was 21.73%, the rate of caesarean section without indications 24.40%, and the rate of caesarean section with indications 53.87%. The rate of caesarean section without indications was still higher than expectations. The hospitalization costs of pregnant women who had caesarean section in bipara, with or without indications, were twice as much as that of pregnant women who had vaginal delivery, though there was only a slight difference in the median hospitalization costs. Therefore, it is vital to considerably reduce the rate of caesarean section without indications. The univariate and multivariate analysis of the hospitalization costs also shows that the delivery mode is an important factor that influences hospitalization costs. To reduce the rate of caesarean section without indications will, therefore, be the preferred measure to cut down on hospitalization costs. When pregnant women were in hospital, health education during pregnancy for them and their family as well as effective communication between doctors and pregnant women may help build up the expectations of pregnant women towards parturition. By improving midwifery techniques for spontaneous vaginal delivery, developing effective measures on labor pain management and conducting caesarean section when it is medically indicated, the rate of caesarean section without indications can be significantly reduced so as to improve maternal and perinatal health and control the medical costs.
